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Abstract

In the 1960s and 70s there was a trend to change the practices being implemented for the
teaching of science to children. This trend spanned all grade levels from kindergarten to high
school, and has been referred to in many different ways. Some researchers have called it
diséovery or inquiry-based learning, while others have called it constructivism or alphabet
programs. All of these terms refer to inductive approaches used in science instruction. The
ultimate goal of these new science programs is to change the traditional science curriculum and
create a new curriculum. This new curriculum focuses on teaching students the processes and
skills associated with science rather than the memorization of facts and information from science
textbooks. It is hoped that through hands-on experience, students will gain a greater
understanding of science. However, critics have argued that the new science curriculum is
ineffective.

This paper provides a review of literature supporting this new approach to science and its
benefits to both students and teachers. In addition, as a means of dispersing the information
about discovery-based science programs to a larger number of teachers throughout the world, the
researcher has chosen to creéte a Web site containing the information presented in this paper.
The Web site contains additional informational links to resources available on the Internet, which
may be useful to teachers in their science classrooms. It is hoped that many teachers looking for
information about how to incorporate the new science curriculum into their classrooms will visit

the Web site.
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The Use of an Educational Web Site to Disperse Information on the Need for Discovery
Learning in Science Education

Benefits of Discovery Learning Programs in Science

What is discovery-based learning?

During the 1960°s and 1970’s there was an explosion in science education (Shymansky,
Kyle, & Alport, 1983).. This explosion was triggered by a desire to get students to experiment
during science lessons. The desire was to have students exhibit the capabilities necessary to
apply information presented by teachers and textbooks to experimental situations, and to exhibit
the ability to generalize the information gathered from the experiment to real life situations.
Thus, the explosion created new approaches to the presentation of science curriculum throughout
classrooms from kindergarten up to high school. Eventually, these new approaches to science
instruction were termed “alphabet soup” curriculums due to their abbreviated names (Shymansky
et al., 1983, p. 388). The curriculum in these programs began to stress concepts in science that
were not emphasized before.

The concepts in these programs focuses on assessing student’s learning of science in
terms of a broad conceptual framework while emphasizing science as a process. In this way,
“The constructivist approach to teaching science...emphasizes the process through investigating
rather than the ‘teaching of science’. How scientific answers are found is called the process of
science and what is discovered is known as the content” (Birse, 1996, p. 4). This new trend is to
have students develop the skills necessary to apply scientific information in experimental
situations and draw conclusions based on their observations and predictions. This approach is
unusual because, “[It is] in contrast to traditional curricula which stressed facts, laws, theories,

and some application” (Shymansky et al., 1983, p. 388).
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These new “alphabet soup” science programs were eventually termed discovery based,
inquiry based, or constructivist, science programs. In these new approaches, the teacher is no
longer the center of instruction. The focus of learning shifts towards students’ active
manipulation and experimentation, which increases student activity while decreasing the
teacher’s instructional time. Bredderman (1982) notes that, “The amount of time devoted to
student activity went from about 10 percent in traditional classrooms to about 19 percent in
activity based classrooms” (p. 41). More student directed activity means that there is less use of
lecture by the teacher (i.e., teacher-centered). The teacher is no longer seen as the sole possessor
of all knowledge. In this way, “...the ‘constructivist’ approach is not teacher-centered, rather the
teacher facilitates scientific investigation by using many different strategies” (Birse, 1996, p. 3).

The role of the student in discovery-based learning programs.

The realization that teachers should facilitate the learning of science, rather than
instructing students directly, shifts the focus of instruction and places more responsibility in the
hands of the students. Through the use of strategies, or instructional approaches, the students
learn the skills of exploration, observation, manipulation of variables, questioning, and
predicting. In other words, they take on the role of a scientist as they attempt to solve scientific
problems. The effective use of these skills relies on the student's ability to get in touch with their
senses. As stated by Birse (1996) “the emphasis is on the ‘process’ of science. where children are
encouraged to explore by using all of their senses rather than on book learning” (p. 3).

With a process orientation, students’ role within the classroom is greatly changed. No
longer are they expected to sit quietly in their seats reading science textbooks and answering
questions, or listening carefully as the teacher explains numerous scientific laws and theories

because the teacher is no longer the focus of the instruction. “The constructivist approach is not



Science and Discovery Learning 5

teacher centered rather the teacher facilitates scientific investigation™ (Birse, 1996, p. 4). In -
other words, the students are now asked to use their imaginations to created physical
representations of events occurring in the everyday environment around them. Birse (1996)
states, “Science...lessons are a vital part of a child’s schooling since they basically provide
children with a hands-on opportunity to investigate their world”’ (p. 4). Hands-on science lessons
provided students with an atmosphere where they can actively manipulate materials in order to
see the relationships between the objects and the environment.

Research conducted by Barman (1989) on discovery-based learning has found that the
hands-on opportunities provided in this type of curriculum help students clarify misconceptions
that they may have previously formulated. Barman (1989) states, “Researchers in this area have
concluded that one of the reasons students develop these misconceptions is due to the way
science concepts have been traditionally presented. They contend that in most science textbooks
concepts are presented in only one context” (p. 7).

Barman’s (1989) findings are important because they reveal that traditional textbook
methods of instruction may actually reinforce students’ misconceptions. However, a hands-on
approach allows students to manipulate materials and observe the actual ways that objects relate
to one another. In this way, students’ concepts are either supported or rejected based on
observations of the object’s interactions with the environment. To further support Barman’s
(1989) findings Birse (1996) states, “When ideas can be proven or verified [through discovery-
based learning] then children accept their findings” (p.4). Therefore, when concepts are rejected,
the students have a concrete explanation of why which allows them to formulate a new logical
conclusion and eliminate the prior misconception.

The new science curriculum requires students to engage with their peers and solve
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problems. As stated by Hunn, Glasson, and Morse (1986), “the curriculum stressed the
importance of group work...in classrooms” (p. 6). With a new emphasis on group work, students
have a greater opportunity to utilize learning styles, which were not adequately addressed during
lectures, textbook readings, and question/answer dittos. In this way, “emphasis...was also placed
on encouraging teacher’s to use children’s natural curiosity and affinity for science. This interest
is not always adequately measured by traditional paper and pencil worksheets or exams...” (Hunn
et al., 1986, p. 5-6).

When students are engaged in discovery-based learning, they are being asked to work
together in cooperative groups to combine observations and predictions. They are working
together to test their predictions and draw conclusions. These new approaches increase the
sharing of ideas. Through the sharing of ideas, studenfs are helping one another gain the
knowledge necessai'y to succeed in the science classroom. Barman (1989) states, “...cooperative
learning’s main focus is to provide experiences for students to help one another learn” (p. 11).
Another benefit of discovery-based learning is that students are provided with a chance to work
on their social interaction skills within the group by becoming active listeners. Birse (1996)
notes, “Working in pairs is a useful strategy in a few ways. The children are more accountable.
Listening skills are enhanced. Children can self assess and adopt different roles of
questioner/listener” (p. 6).

Additionally, Barman (1989) reports similar findings, which support those noted above
by Birse (1996). Through the use of cooperative groups in discovery-based learning, students
are encouraged to help one another master the science material. “Students in small cooperative
groups (2-4 students) learn more material, are more motivated to learn, and have more positive

attitudes about learning than students who work alone or competitively” (Barman, 1989, p. 11).
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These findings are important because cooperative learning is a key component in discovery-
based learning. Students master the concepts by actively manipulating materials and formulating
group hypotheses, or predictions. The students are responsible for ensuring that every member
in the group masters the material and that all the ideas of each member in the group are discussed
and recognized. Shimizu (1997) recognizes the benefits of cooperative group work in discovery-
based learning activities by noting that students, “(1) contribute to the group’s efforts and help
others contribute; (2) support one’s ideas by giving reasons; (3) work to understand other’s ideas;
(4) and to build on one another’s ideas” (p. 6). Thus, by implementing discovery-based learning
within the science curriculum, students may be gaining in both academic and social areas as they
work together to master the content.

The role of the teacher in discovery-based learning.

The implementation of new science curriculums has resulted in a role change for the
teacher. As was previously stated, the teacher's role has become that of facilitator for the
observations, predictions and conclusions of the students (Birse, 1996). However, many teachers
find the subject of science to be intimidating. Birse (1996) states, “Many primary teachers feel a
lack of confidence in teaching science” (p. 6). Thus, many teachers have found their new role in
discovery-based learning to be even more uncomfortable than their traditional role in science. In
regards to teachers’ feelings towards science, Hunn et al. (1986) state, “...they [teachers] feel
inadequately prepared to teach science; equipment and supplies are rarely available; class time
and concern are devoted almost exclusively to reading and mathematics instruction...” (p. 8-9).

When a teacher feels that she/he does not possess an adequate knowledge base or the
necessary skills to teach specific content to students, they often rely on the textbook for

assistance. Hunn et al. (1986) state, “...they lack the knowledge on innovative teaching strategies
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and resources to improve science instruction” (p. 8-9). When a teacher does not feel comfortable
teaching the science content, it is often difficult for them to implement a new instructional
methodology in which they are facilitators rather than the transmitters of knowledge. In order
for teachers to gain the confidence necessary to become facilitators during science lessons, they
need preservice courses which, “...[expose them] to science experiences that link with pedagogy
in order to enable [them] to become flexible in their thinking, receptive to change and
innovation, questioning in their outlook, aware of their own perceptions and assumptions, open
to a wide range of alternatives, tolerant of ambiguity, and reflective in their thinking” (Barr,
1994, p. 237). Discovery based learning, however, recognizes that elementary school teachers
are not going to know everything about science. ‘“No longer is the teacher’s role one of giving
information and facts. Teachers have become guides” (Birse, 1996, p. 6). Thus, new science
curriculums stress teachers and students discovering together. Shimizu (1997) states, “teacher
organization of the learning experience may limit or expand student opportunity to learn by
emphasizing certain skills and knowledge...” (p. 4). The teacher is no longer imparting
information on to the student. He/she is asking them to use their skills and their prior knowledge
in order to make predictions about new material and make connections between similar
situations already experienced and the new experience. Now, the teacher and the students are
working together to learn about the things that they do not know.

It is must be emphasized here that discovery-based learning does not mean that the
teacher is no longer active in the construction of lessons, organization of materials, and the
presentation of knowledge to the students in the science class. In addition, it doesn’t mean that
the teacher is just allowing the students to have free time to explore the material or to learn lab

skills. Shimizu (1997) states, “Although the development of lab skills may be a useful
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component of scientific learning, it is not sufficient to develop student process skills” (p. 4). In
discovery-based learning, the teacher is fostering the development of various skills. Some of
these skills are, “...(1) identifying and defining pertinent variables; (2) interpreting,
transforming, and analyzing data; (3) planning and designing an experiment; (4) formulating new
hypotheses based on the result of their previous experiments; (5) defining the concepts on their
own” (Shimizu, 1997, p. 5). In this way, the teacher must formulate activities that allow the
students to practice these skills in a hands-on environment. The formulation of hands-on
activities that effectively incorporate these types of skills is time consuming and requires the
teacher to seriously consider the activities being used during the lesson. ‘“No matter how
teachers organize the learning experience, the organization itself becomes a significant source of
learning opportunity for the student” (Shimizu, 1997, p.3).

Reports and findings on discovery-based learning.

Although the concepts and ideas stressed in these new science curriculums appear to be
logical goals for each student in science, these programs have come under some scrutiny. For
example, Gauger (1990) states, “‘Despite recent reform efforts including grants and programs that
pursue excellence in science education, most schools continue to teach by lecture, textbook
assignment and rote memorization” (p. 40).

With findings like Gauger’s (1990), researchers are wondering just how effective
discovery-based programs have really been in improving student performance. In some
instances failure to see effective results with these programs have resulted in, “...major monies
for continued development for science programs [being] withdrawn and public sentiment
apparently favors a move back to the basics” (Shymansky et al., 1983, p. 388). However, should

researchers and the public really be so quick to abandon such programs? The findings of some
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researchers may make them rethink their decisions.

In December of 1990, Gauger reported findings that may suggest a long overdue
revamping of science education for many classrooms. Gauger (1990) states, “By the third grade,
50% of our students have lost interest in science; by eighth grade only 20% choose to take
science courses that are not required” (p. 39). These statistics suggest that if generations
continue to turn away from science, there could be serious implications in the future.
Advancements in technology, transportation, and communication will be hindered because there
will not be enough scientists studying in these areas. In addition, environmental problems such
as global warming, deforestation and ozone depletion will not be adequately addressed because
there will not be enough people in the world who are scientifically literate to advise nations and
people about which programs and preventive measures to implement (Gauger, 1990).

These findings are alarming and can not be ignored. Why is this happening? Why are
students being turned off to science as early as the third grade? Gauger's (1990) research goes on
to report, “Newsweek magazine recently concluded that our natural curiosity for science is
extinguished through the perpetuation of archaic classroom exercises in memorization of
scientific facts and formulas” (p. 39). Can traditional science curriculums be changed in such a
way that they are beneficial to everyone? Is there a way that students can learn the facts while
applying them to real life situations that allow them to use problems solving, prediction, and
observation skills? Discovery based, or inquiry based, learning programs appear to be a logical
answer to these questions.

The implementation of discovery-based programs in science classrooms has lead to
improvements in many academic and social areas. Ramsey and Howe conducted an important

study in 1969. Their research looked at the various types of instructional procedures
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implemented in science classrooms. Their study revealed findings relevant to discovery-based
programs versus traditional instruction programs. Ramsey and Howe (1969) state,
“Achievement of content gains were strongly in favor of the problem-solving method [discovery-
based learning] for teaching units...”” (p. 28). The two researchers believed that achievement was
higher in this group because the students were able to perform experiments and actively engage
in the lesson. As a result, the students were better able to grasp the skills and concepts being
taught. “Instructional procedures where the responsibility for the conceptual leap is placed upon
the child, as in problem solving and inductive methods, do seem to bring about more significant
achievement gains than do those methods where the teacher or the text material provides the
concept” (Ramsey & Howe, 1969, p. 28).

Ramsey and Howe (1969) attribute the achievement of the students to the ability to
manipulate materials. They state, “Pupils using the programmed materials learned concepts
more efficiently than did those in classes taught in conventional ways” (p. 29). In this way, the
students are manipulating the materials in order to gain a more concrete understanding of an
abstract concept. Discovery-based methodologies use hands-on activities to reinforce the
concept and make it easier for the student to see why the relationship exists. Thus, the findings
of Ramsey and Howe (1969) show that discovery-based learning is effective in improving
academic achievement.

In 1974, Johnson and Ryan conducted a study that looked at the implementation of
discovery-based programs and their effects on the attitudes of students toward science. This
study compared the attitudes of students who received discovery-based learning instruction
against those who received traditional instruction. Traditional instruction refers to science

curriculums in which there is a large focus on teacher lecture and textbook driven lessons. As a
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result, Johnson and Ryan (1974) found that, ““students dealing with materials [discovery-based
method] to answer questions do develop more positive attitudes than those who do not
[traditional instruction]” (p. 55).

The study by Johnson and Ryan (1974) attributed this finding to the instructional
methodology used. The students receiving traditional instruction were more passive and,
therefore, were not given a chance to develop a more positive attitude toward the material
presented. However, the students receiving the discovery-based instruction were allowed to
actively participate, through volunteering of questions and manipulation of materials, which
allowed them to formulate opinions and attitudes toward the information presented. This finding
is important because it shows that students’ attitudes toward a subject can be influenced
significantly by the method of instruction used by the teacher. In addition, it shows that
discovery-based learning programs positively affect attitudes while Ramsey’s and Howe’s
(1969) study shows that achievement is also improved.

To further support the findings of Ramsey and Howe (1969) and Johnson and Ryan
(1974), another study by Shymansky et al. (1983) conducted an analysis of data that compared
discovery-based learning programs to traditional instruction. The study analyzed the data and
discovered that in addition to a positive effect on performance, “student attitude measures toward
the subject specifically, science generally, and the new format of the courses (method) all
resulted in exceptionally high positive effects” (Shymansky et al., 1983, p. 393). Other research
also supports the findings of Shymansky et al. (1983) and Johnson and Ryan (1974). For
example, Johnson, Ryan, and Schroeder (1974) found that, “It is clear from this study
that...students who interacted with concrete materials...to answer questions developed

significantly more positive attitudes than...students studying similar subject matter from a
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textbook™ (p. 55).

More recently, Kyle, Bonnstetter, McCloskey, and Fults’ (1985) study revealed findings
which continued to support the positive effects of discovery-based learning on students’
attitudes. Kyle et al. (1985) report, “Research results presented in this article...show that the
kind of classroom experience the students have in science can dramatically affect their
perceptions of science and scientists and their attitude toward science” (p. 39). These researchers
found that inquiry based learning caused an increase with which students rated science as their
favorite subject. Kyle et al. (1985) state, “...43 percent of the SCIIS (Science Curriculum
Improvement Study II) students [discovery-based program] chose science as their favorite or
second favorite subject. Only 21 percent of the non-SCIIS [traditional instruction] students made
such a choice” (p. 40).

These finding are very important because they reveal that students are finding science
more interesting and enjoy science classrooms where they are able to manipulate material as a
means of learning. In this way, students are developing a positive attitude about science. “Over
75 percent of SCIIS students find that science is fun, exciting and interesting and that it fosters a
feeling of curiosity” (Kyle et al, 1985, p. 40).

In 1982, Bredderman conducted a study that also compared discovery-based learning to
traditional classroom instructional methodologies. Bredderman’s (1982) study reports the
findings of over 13,000 students in 1,000 classrooms. His findings also support those reported
by Ramsey and Howe (1969). He reports “...the evidence shows that children in classrooms
where activity-based programs were used outperform those in comparison classrooms”
(Bredderman, 1982, p. 39). Bredderman’s findings are important because they show significant

differences between the two instructional methods. For example, Bredderman’s (1982) study
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reports that students in the activity based programs performed 20 percentile units higher than
students in the traditional program. In addition, his study finds that students instructed with
discovery-based curriculums achieved significantly higher scores in the areas of creativity,
attitude, perception, logic, and language development.

Bredderman’s (1982) study also reports one unique finding. “Students who were
disadvantaged, academically, economically, or both, gained more from activity-based programs
than did students who were not disadvantaged learners” (p. 40). Bredderman (1982) goes on to
say that disadvantaged students achieved 34 percentile units higher on tests than those in the
traditional programs. These findings are significant for schools that contain a large number of
poverty level, and learning disabled students because they reveal that implementation of
discovery-based curriculums is beneficial in raising the academic achievement of these types of
students in science.

Bredderman continued his research and in 1985 conducted a meta-analysis to evaluate the
effects of discovery-based curricula on students’ learning in elementary school. His study was
based on 57 evaluation reports conducted on discovery-based learning programs. Findings from
his data analysis revealed, ‘.. .the average student in experimental groups [discovery-based
learning programs] performed as well as or better than 64% of the students in control groups
[traditional instruction groups], an improvement of 14 percentile units” (Bredderman, 1985, p.
579). These findings support those of other researchers discussed above. In addition,
Bredderman (1985) notes that implementation of discovery-based programs in elementary
schools improves student performance in curriculum areas other than science.

Shymansky, Kyle and Alport conducted an important study in 1983. This study was

important because it conducted a meta-analysis on data from “25 years of experimental and
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quasi-experimental research regarding the question of curriculum impact on student
performance” (p. 388). In this way, this study researched discovery-based learning programs
that had been implemented over the past 25 years in order to assess their effectiveness. The
findings are significant because of the breath and depth of the research study. This study looked
at 302 pieces of research, which created a sample size of 45,626 students. In addition, the study
looked at a variety of different topics studied in science. These topics ranged from elementary
school curriculum to high school curriculum. For this paper, only those findings relevant to
_elementary school will be reported.

From their analysis, Shymansky et al. (1983) found that *...the new curricula has a
positive impact on student performance...” (p. 392). This finding shows that the implementation
of discovery based learning programs within schools is effectively teaching students skills and
information relevant to science. Further data analysis by Shymansky et al. (1983) revealed that,
“students exposed to new science curricula achieved 0.43 standard deviations above (exceeding
67% of the control group) or, nearly one-half of a grade level better than, their traditional
curriculum counterparts on general achievement measures” (p. 392), which shows that not only
is the program having a positive effect on student performance, it is significantly increasing it as
compared to those students who are receiving traditional instruction.

In addition to the three findings stated above, the researchers found that students’ higher
cognitive skills such as critical thinking, problem solving, creativity, and logical thinking, were
positively influenced by the new science curriculums (Shymansky et al., 1983). These findings
show that discovery-based curricula are addressing skills that were not adequately addressed in
the traditional instructional method. Development of these skills within the science curriculum is

significant because the students become more like scientists. They are using skills that real
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scientists use when conducting research.

In 1990, Shymansky, et al. re-synthesized the research they conducted in 1983 using a
refined statistical procedure. The researchers conducted a reanalysis of the data because they
wanted to see if their findings would remain consistent even when analyzed by more precise
statistical measures. The reanalysis of the data found, “...students in the new science curricula
outperformed their traditional program counterparts” (Shymansky, et al., 1990, p. 138).
Shymansky et al. (1990) also go on to report that the new science programs (i.e. discovery-based
learning) have a positive impact on students’ general performance.

One interesting point that the researchers note is that, ““...primary grade programs appear
to have the greatest impact on student achievement and process skill development...”
(Shymansky, et al., 1990, p. 138). Growth in the area of process skills in science class during the
elementary school years is helpful in maintaining high performance and achievement level in
science classes during the high school years. “Students develop their process skills and interest
in science at the elementary grade level and then increased their achievement and continued their
process skill development in later grades” (Shymansky, et al., 1990, p. 139).

The reanalysis also confirms previous findings of Shymansky, et al (1983) and
Bredderman (1982) in regards to achievement in urban settings. The reanalysis reports that
discovery-based learning programs increase these students’ level of achievement in science
classes. This may be important because many urban schools contain a variety of learning styles
that appear to be adequately addressed through the implementation of these programs.
“Considering the urban school student densities and the myriad of problems associated with
inner-city teaching, it would seem foolish not to explore the components of these “new” science

curricula that produced such positive gains” (Shymansky, et al., 1990, p. 141).
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The current research has shown many positive effects associated with the implementation
of discovery-based learning programs in elementary schools. The positive effects of these
programs have been documented from the late 60s all the way to the present. In addition, the
findings support the implementation in both urban and suburban school settings. Also there is
evidence to support the premise that these programs are helpful with students who are
economically disadvantaged. The programs have revealed positive effects in both the areas of
achievement and social skills. It would appear that the implementation of these programs within
elementary schools should continue due to their overall quality.

Creation of a Web site for Discovery Learning Programs in Science

Technology’s place in the classroom today.

The tremendous advancements in the technology in the past ten years have resulted in a
huge increase in the use and interaction of individuals with the computer. It appears that the use
of computers during classroom instruction for students, and as an instructional resource for
teachers, is beneficial. “Electronic interactive communications between students, educators and
the world community offer exciting potential for gains in literacy, cultural, geographical, and
socio-political understanding, preparation for the work force and democratization of society”
(Andres, 1995a, p. 2). Not only has the use of computers increased in individual homes and
companies, it has also found its place within school classrooms throughout the United States.

The advancement of computer technology within schools has been largely influenced by
President Clinton’s policy called Goals 2000 (Clinton, 1998). The intentions of the Goals 2000
policy are to have every classroom in the United States contain a computér, to develop students
who are computer literate, and to have the teacher successfully integrate the use of the computer,

as well as other technological mechanisms, into their classroom lessons.
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The benefits of computer and the Internet for teachers and students.

The use of computers and the Internet is beneficial to both students and teachers.
Students and teachers are able to access large amounts of information and resources faster than
ever before. Reil (1996) states the benefits of the Internet clearly when she says, “The Internet is
a place without physical boundaries. A place where people can go to meet people with similar
interests, to build new settlements, to share knowledge through teaching and learning, and to
form communities around common practices” (p. 1). In this way, many teachers will be able to
access current information, quickly and efficiently, which will allow students to learn more.

The benefits of teachers retrieving information off of the Internet are numerous. One of
the most relevant benefits is the tremendous amount of information available to teachers. They
can find a wide array of resources such as books, stories, magazines, articles, and chat rooms just
by clicking a mouse button. In addition, finding one resource often leads to the quick discovery
of other related resources because many Web sites contain hyperlinks to other relevant sites. In
this way, there is the potential for the teacher to utilize his/her time better because if they can
efficiently search the Internet, they will be able to access a wealth of important and relevant
information for the topics that they are teaching. This could potentially cut down on their
research time. Hyperlinks can lead the teacher quickly to another relevant source.

A second benefit to the use of the Internet by teachers is the ability to communicate with
one another quickly regardless of the distances between them. Riel (1996) states, “[The Internet]
is a blend of projected reality with communication that makes it possible to create a sense of
shared space with the potential for different forms of soéial exchanges” (p. 2). In this way,
teachers around the world can share information with one another, and learn about one another’s

cultures and societies first hand.
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The Internet creates a community of teachers who share information, lessons, and ideas.
“Teachers need to be active and contributing members of communities of learners as a part of
every school day and from within the classroom setting. It is the use of technology...that may
reform education” (Riel, 1996, p. 4). Teachers must realize that there is a wealth of information
waiting for them even after they receive their diploma. That wealth of information is accessible
when teachers communicate with one another and share experiences, ideas and knowledge about
teaching. “‘Communities of practice are people who share a collection of ideas, an activity, or a
task” (Riel, 1996, p.3). Thus, the communities developed by teachers on the Internet foster
development within their own classroom because they allow the exchange of a variety of ideas,
lesson plans and new approaches to older concepts.

Teachers can exchange tremendous amounts of information through Internet
communities. “These are marvelous tools that can...access information all over the world and
bring multi-media into the classroom” (Andres, 1995, P.1). Teachers have a wealth of resources
to choose from, which allows them to pick and choose what they would like to try in their
classrooms. In addition, it provides them with the opportunity to modify information as needed
to fit within their classroom, the students in the classroom, and the teacher’s curriculum.

The Internet community can also be helpful to teachers because it can be a community
that provides support and assistance to its members. Andres (1995b) states that the Internet
promotes, “...the kinds of research and relationship experiences that help transform teachers into
coaches, facilitators and side-by-side learners” (p. 1). In this way, teachers within the
community can turn to one another when they are searching for information or activities for a
unit in science or other curriculum areas. Members of the Internet community can provide

assistance through suggestions and ideas, which may help the teacher formulate a stronger lesson
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plan or activity for the students. Andres (1995b) personal experience with the Internet has
allowed her to realize that it provides her with “a ‘team’ of experts volunteers right at [her]
fingertips” (p. 2). The member§ within the Internet community are able to share a broader range
of activities and information about science (and other areas) because the group is composed of
many different people from all over the world.

Project Goals

All of the benefits mentioned within the review of literature support the dispersal of these
findings on discovery-based learning curricula to teachers involved in science instruction at both
the primary and secondary levels. In order to effectively raise the awareness level of teachers at
all grade levels, a resource must be utilized which can be readily accessed by all. C